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(57) ABSTRACT 

A system and method for locating flaws in cable shields and 
electromagnetic tubing (shield conduit) without disconnec- 
tion of the cable or conduit under test is described. 1lie fault 
location method, using a unique sensor array and fault 
detection circuit, supplements capabilities of earlier 
inductance/resistance tester. Previous inductance/resistance 
testers allow the user to measure very small resistances at 
cable/connector joints, usually without disconnecting the 
circuit under test. 

15 Claims, 6 Drawing Sheets 
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CABLE SHIELD EAULT LOCATOR 

BACKGROUND OF THE INVENTION 

Large electronic systems rely on cables to carry electrical 
power and signals between units and locations housing such 
electronics units. The single most important element in the 
maintenance of system protection from electromagnetic 
pulse effects and various noise sources is the integrity of the 
shielding of signal and power cables (coaxial and 
multiconductor) and any metallic tubing that provides such 
shielding. These system elements are prone to degradation 
over lime from various environmental sources such as, for 
example, corrosion, oxidation, and mechanical stress. Such 
degradation effects may lead to loss of protection, compro- 
mise of security, or to intermittent equipment malfunction. 
Previous inspection methods and apparatus required partial 
disassembly of the cables. Conduits to be inspected had to 
be disconnected for testing, and the analysis of the test 
results required trained and highly skilled technical person- 
nel for accurate detection and diagnosis. 

Previous inductance/resistance test sets did not allow 
cables and conduits to be inspected in-situ without discon- 
nection. The present invention can be used by relatively 
unskilled personnel, and without disconnecting the cables. 
Environments where the cable shield fault locator would be 
used include fixed and mobile communications facilities, 
military and commercial aircraft, naval; ships, and combat 
vehicles (i.e., tanks). 

Flaws in the shields of cables can often be traced to 
connector connections. U.S. Pat. No. 5,189,375 includes a 
method and apparatus which can be used to inspect for 
resistive joints that may occur in ground/grounded connec- 
tors on cables, including shielded cables. Resistive joints are 
not the only flaws in cable shielding integrity, however. 
These flaws can result from an improper bond between cable 
shield and connector back shell, mechanical stress, metallic 
oxides, and the hke, which introduce resistances in series 
with the shield and reduce the effectiveness of the shielding 
by introducing electromagnetic flux disturbances in the 
shielding path. When resistive flaws at connectors were 
found to be present, they could sometimes be detected by 
direct measurement of the cable shield resistance with, for 
example, a milliohmmeter. 

Such shielding integrity flaws as occur at points along the 
length of the cables, however, have been more difficult to 
detect. 

U.S. Pat. No, 5,391,991, also shows a resistive shielding 
flaw detector. The U.S. Pat. No. 5,189,375 also shows a 
method and apparatus for locating shielding integrity flaws 
by resistance techniques. The presence of a flaw in the shield 
will be indicated by an increase in the transfer impedance 
(ohms per unit length) or shield resistance (ohms) above a 
precisely established maximum permissible value. TypicaUy 
acceptable values of cable shield resistance in working 
systems normaUy range from about ten milliohms (0.01 
ohm) to several tenths of an ohm, depending upon cable 
parameters as length, diameter, characteristics of the shield 
material, and allowable junction resistances. 

It is not always desirable to attempt detection of cable 
shield flaws by measurements of transfer impedance or 
shield resistance by standard techniques. The techniques 
described in U.S. Pat. No. 5,189^75 require that the equip- 
ment terminating the cable under test be disconnected for the 
resistance test. When measurements are made on a cable 
disconnected from its terminating equipment, a serious flaw 
may go undetected. Disconnection may relieve the mechani- 
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cal stress that caused the defect, or may eliminate a resistive 
junction between a cable connector and the equipment 
connector. The movement may also create an additional 
defect that may easily be traced and corrected, leaving the 

5 original problem uncorrected. Additional serious degrada- 
tion in cable shield protection may or may not t>e detectable 
with these techniques. The defects may reside in the cable 
shielding per se rather than in the connectors. Shield defects 
may exist between the equipment connector and the equip- 

10 ment itself. Thus, inspection for cable shield flaws should be 
performed with all the cables installed so that all sources of 
shield degradation wiU be present and detectable in the 
normal operating environment. 
Other flaws may result in serious electromagnetic flux 

15 disturbances passing through the cable shield. These flaws 
are often very difficult to detect and locate without disas- 
sembly of the cables from the equipment, and may not be 
easily detected. Additional flaws may be caused by reinstal- 
lation of the cables. Therefore, detection of shield flaws 

20 caused by shield degradation should be performed with the 
cables normaUy connected, 

SUMMARY OF THE INVENTION 

The present tester fills a technical void in the areas of 
system life-cycle survivability, electromagnetic interference 
control, lightning protection, and nuclear electromagnetic 
pulse (EMP) hardness maintenance surveillance. The tech- 
nical advance is an improved ability to inspect the shield 
systems, detect problems, and to enable repair of degraded 

'^^ cable shields as they are used. The test may be performed on 
a routine and continuous basis. 

The cable shield fault locator of the present invention 
relies on the inductance test apparatus concept appHed to 
electromagnetic measurement of cable shield flaws. Portions 
of inductance/resistance test set are shown in U.S, Pat. Nos. 
5,189,375 and 5,391,991, issued in the name of the present 
inventor and assigned to the present assignee. The present 
invention is composed of four functional elements, which 
can be separate assemblies: an inductive coupler, a coupler 
driver test signal source, and an inductively coupled current 
probe portion that includes a movable sensor array, and a 
fault detector having an amplifier and threshold detector 
therein. These elements may optionally be used in combi- 
nation with a conventional high-quality portable oscillo- 
scope for visual displays indicating defects. 

Accordingly, it is an object of the present invention to 
provide an inductively coupled and sensed measurement 
method and apparatus for testing the cable shielding for 

5Q electromagnetic integrity, and that can be used without 
disconnecting the cable under test. 

It is another object of the present invention to provide an 
inexpensive cable shielding integrity test set that works with 
a conventional high-quaUty oscilloscope to provide a con- 

55 tinuous display of inductively sensed responses to a pulsed 
current waveform induced on a cable by the test apparatus. 

These and other objects and advantages of the present 
cable shield fault locator for use with a shielded electrical 
pathway having an axial dimension extending between first 

60 and second locations are achieved by a cable shield fault 
locator having a coupler driver generating an electrical 
signal current; an inductive coupler, fixed in place circum- 
jacent the shielded electrical pathway near the first location, 
adapted to couple the electrical signal current to the shields; 

65 an inductive sensor array, circumjacent the shielded electri- 
cal pathway and axially movable between the inductive 
coupler and the second location, adapted to sense an elec- 
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trical signal current passing along the shield; and means for 
detecting a disturbance in the electrical signal current pass- 
ing along the shield. 

The method of detecting cable shield faults with a cable 
shield fault locator according to the present invention 5 
includes the steps of generating an electrical signal current 
in a coupler driver; inductively coupling the electrical signal 
current to flow axially along an elongated cable shield at a 
first location and generate a magnetic field about the shield; 
inductively sensing the presence of the magnetic field about 
the shield at a second location displaced along the axis of the 
shield and separated from the first location; detecting a 
disturbance in the magnetic field at the second location by 
comparison with the source electrical signal current; and 
then perceptibly indicating the existence of said magnetic 
field disturbance. The induced signal current may be pulsed 
in order to aid detection. 

The coupler and coupler driver induce a repetitive 
(preferably about 25 Hz), long duration (200 microsecond) 
current pulse signal on the conductor shielding under test; 
the induced pulse current signal is electromagnetically 
sampled via an inductively coupled current probe, and a 
waveform representative of a voltage proportional to the 
induced current is displayed continuously by an oscillo- 
scope. The desired resistance value is obtained from the 
peak amplitude of the displayed waveform, the known 
constant (EJ of the coupler/driver combination, and the 
known transfer impedance (Z,) of the current probe. Mea- 
surement of electromagnetic shielding flaws by this method 
provides a system whereby the presence of a defective cable 
shield or electromagnetic conduit can be consistently iden- 
tified with accuracy. 

BRIEF DESCRIPTION OF THE DRAWING 

FIGURES 35 

FIG. 1 is a simple block diagram of the cable fault locator 
test set of the present invention as used to identify faults in 
a cable under test; 

FIG. 2 is a perspective view of an inductive coupler used 40 
with the present invention; 

FIG. 3 is a schematic diagram of the inductive coupler of 
FIG. 2; 

FIG, 4 is a simplified schematic diagram of a coupler 
driver used with the inductive coupler of FIG. 2; 

FIGS. 5a, Sb, and 5c are illustrations of the pulsed 
magnetic fields around a conductor, wherein the magnetic 
lines of flux are shown in broken line form; 

FIG. 6 is a schematic diagram of a two-coil sensor; 50 

FIGS, 7a and 7b are illustrations of the positioning of the 
two-coil sensor and the resulting signal waveform resulting 
from passing the sensor past a cable shield fault; 

FIG, 8 is a schematic diagram of a four<oil sensor; 

FIG. 9 is an illustration of a two-sensor anay, each 
comprising four coils, enclosing a cable; 

FIGS. 10a and 106 form a simplified schematic diagram 
of the fault detector; and 

FIG. 11 is a simplified schematic diagram of a high-gain gg 
amplifier for use with the sensor array and fauU detector. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The main elements of cable shield fault locator of the 65 
present invention are shown in FIGS. 1-11; and include the 
following: 
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1. Inductive Coupler 100; 

2. Coupler Driver 200; 

3. Sensor Array 300; 

4. Fault Detector 400; and 

5. Associated Interconnect Cable(s) 500. 

Referring to FIG. 1, a test signal is coupled via coax 24 
to a cable 500 interconnecting two electronic units 20 and 
22. The coupler driver 200 generates the desired signal, a 
repetitively pulsed current signal. This pulsed current signal 
is induced on the conductor (shield) under test by an 
inductive coupler 100 and coupler driver 200 combination. 
The inductively coupled sensor array 300 connected to fault 
locator 400 via another coax cable, and to a high-quality, 
portable oscilloscope if desired. 

The teachings of U.S. Pat. Nos. 5,189,375 and 5^91,991 
are incorporated herein by reference. 

In the detailed description that follows, the functional 
components of the inductive cable shield fault locator 
required to induce a repetitively pulsed current on the cable 
500 or conduit under test will be primarily discussed. These 
elements include the inductive coupler 100 and the coupler 
driver 200. 

Referring first to FIG. 1, the cable shield fault locator 10 
inductive coupler 100 is attached to a shielded cable 500 
connecting two hypothetical shielded electronics unit enclo- 
sures 20 and 22. llirough the inductive coupler and coupler 
driver 200 in combination, a repetitive, low-level, and 
limited -bandwidth, pulsed current test signal is induced on 
the cable 500. (The nature of the test signal is described 
hereinafter with reference to FIGS. 5a through 5c.) A current 
flow along the conductor shielding will result in a predomi- 
nant component of the magnetic field present about the 
surface of the cable shield. Inducing this pulsed signal 
current on cable 500 results in the formation of a series of 
ring-shaped (transverse) magnetic field pulses moving along 
the length of the cable 500. The sensor array 300, laying 
circumjacent the cable, is moved slowly from one end of the 
cable to the other in order to sense changes in the magnetic 
field on the surface of the cable 500 and precisely locate any 
such changes along its length. The sensor array 300 responds 
to the longitudinal (e.g., axial) component of the magnetic 
field that will be generated in the vicinity of the flaw by the 
ciurent flowing through the cable shield The test signal is 
not imposed on the cable core wire(s) 504 as these test 
signals flow primarily through the shield 502 only. (The 
cable is shown in cross section in FIG. 9.) When the sensor 
array 300 encounters a shielding flaw, the fault detector 400 
signals the presence of the fault, preferably with an audible 
alarm 402. The precise location of the flaw may then be 
marked, as with a gummed label or nylon cable tie for 
identification and correction. 

Basic embodiments of the inductive coupler 100 and 
coupler driver 200 are described in U.S. Pat. No. 5,391,991 , 
assigned to the assignee of the present invention, the teach- 
ing of which is hereby incorporated by reference. See FIGS. 
7-10 thereof and FIG. 2 hereof. 

The inductive coupler 100 includes a pair of multitum 
coils 102, 118 wound on two C- or U-shaped fcrrite cores 
104, 114 housed within a hinged (106), non-magnetic casing 
108, which may preferably be of aluminum or the equiva- 
lent. The hinged casing allows opening and closing of the 
coil assembly about a conductor such as cable 500. Here, 
FIG. 3 illustrates two coils 102, 118 and two ferrite core 
halves in which each ferrite core half 104, 114 uses a core 
having three layers of windings 120, 122, 124 to form a coil 
118. Each of the two sets of three windings 120, 122, 124 
and 126. 128, 130 are attached at the middle 132. When the 
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coupler 100 is attached to a cable 500, the two U-cores are 
joined at their respective open ends 110, 112 and 116, 118 to 
form a complete loop magnetic paths, in the form of a circle 
or rectangle, which radially encircles the cable 500 cross 
section. Mechanical details of the inductive coupler 100 are 
illustrated in greater detail in FIG. 2. FIG. 3 shows an 
electrical schematic of the device. 

The coupler driver 200 of the preferred embodiment 
preferably comprises a solid state circuit for convenience. It 
can be mounted on a P.C. board and housed within a shielded 
protective box 202 of metal or the like. Two embodiments of 
the coupler driver are contemplated: a battery powered 
model 202 and an AC powered model 204. Further details 
showing operation of the coupler driver 200 are illustrated in 
FIG. 4. Both embodiments use the same circuit, having four 
operating portions: as a frequency generator, an astable 
multivibrator 210; a monostable or one-shot delay 212; an 
output driver, which may, for example, use a power MOS- 
FET as an amplifier; and an optional oscilloscope trigger 
driver 216. These are aU conventional circuits known to the 
person having ordinary skill in the electronics arts. 

An important element of the cable shield fault locator test 
set of the present invention is the sensor array 300, shown 
and described in FIGS. 5-9. The sensor array 300 can be 
formed of at least one inductive sensor 302, 304 oriented to 
sense the longitudinal (e.g., axial) components of the mag- 
netic field generated near a flaw in the shield 502 of a cable 
500 where the shield carries an electrical current generated 
by the coupler driver 200. An array of two (FIG. 6), and 
preferably four inductive sensor coils (FIG. 8) is 
contemplated, arranged such that each respective inductive 
sensor 302, 304, 306, 308 is oriented to sense the magnetic 
field. The configuration of these sensors is such as to be less 
sensitive to the much stronger, normal transverse magnetic 
field component present over the entire cable 500 length due 
to the induced test signal. The sensor array 300 in use is 
coupled to a conductor (shield) under test in the manner 
illustrated in cross section view in FIG. 9. The sensor array 
300 is advanced over the length of the conductor 500 in 
increments of one to two inches (for example, depending 
upon sensitivity and operator skill), as shown in FIG. 9. At 
each incremental position along the conductor length, the 
sensor array 300 is rotated one -half turn to scan another 
180-degree arc on the surface of the conductor 500 shield 
502. If a flaw is encountered, such as signaled by an audible 
alarm 402, the point along the cable length over which the 
sensor array 300 passed when the alarm became triggered is 
marked for identification. 

Each of the four inductance coils 302, 304, 306, and 308, 
such as are normally used as components in a filter or 
network, is used as a current sensor; its axis is aligned 
perpendicular to the longitudinal direction of pulsed test 
current flow. Its windings are excited by lines of magnetic 
flux emanating from the conductor carrying the current. In 
response to this excitation, each inductor generates an output 
voltage proportional to the test current sensed. The fault 
locating sensor array can be built in one-, two- or four- 
inductor embodiments, as shown in FIGS. 5 through 8. 

In FIGS. 5a through Sc^ a section of a tubular conductor 
element 500 is shown with a transverse flaw 550 
(semicircular slot) near the right end in this view. Time- 
varying current i(t) flaws exist along the surface 500 as 
indicated and a corresponding transverse magnetic field B/t) 
exists over the conductor length. As the current encounters 
the slot flaw 550, it divides into two paths parallel to the slot 
and a corresponding longitudinal magnetic field B(t) is 
established as shown. To detect the transverse slot, an 
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inductive sensor is placed near the slot and aligned to 
intercept the longitudinal magnetic field B(t). For optimum 
sensitivity, the coil axis must be in perfect alignment with 
the conductor axis. The voltage output from the sensor in the 
5 vicinity of the slot can be stated as: 

K(0-*i B,(t) sin 6*2 B,{t) cos e 

(a) where k^ and k2 are geometry and coil-determined 
10 coupling coefficients; 

(b) 0 is the angle between the coil axis and the conductor 
axis; and 

(c) B, (peak)»bj (peak). 

For ideal alignment, GeO and V^(t)«k2 bi(t). 

For a slight misalignment, (9=0) sensor output will be: 

V;,(/)-ki B,(0 sin e>^ Bi(0 cos 0. 

Thus, a slight angular misalignment will yield sensor 

20 outputs dominated by the transverse magnetic field and the 
flaw may go undetected. 

To desensitize output to angular misalignment and yet 
retain sensitivity to the weaker longitudinal magnetic field, 
a two-inductor cancellation scheme can be used (FIG. 7a), 

25 In this embodiment, most sensed contributions to the sensor 
output arising from transverse excitation are canceled. This 
embodiment uses two identical, axially aligned, and series- 
connected inductors (FIG. 6). The optional oscilloscope 
output of the two-inductor coil sensor array (as a function of 

30 distance from a transverse slot 550) is represented in FIG. 
lb. It should be noted that sensor output will be maximum 
at the edges of the slot and minimum near the center. 

Although the two-inductor sensor array readily detects 
most transverse slot flaws in the shield, it is relatively less 

35 sensitive to the presence of round holes. Thus, the four-coil 
sensor array of FIG. 8 embodiment is more sensitive for 
detecting round and nearly round holes. 

A circular hole on the surface of a tubular conductor (e.g., 
a cable shield) forms a localized obstacle to axial test current 

40 flow such that the test current must flow around the hole. 
Upon encountering the hole, the current flows around it to 
form a localized two-lobed magnetic field at the front 
surface. The two-lobed magnetic field will be generally 
symmetric about an axis that bisects the circular hole and 

45 will have both transverse and longitudinal magnetic field 
components. To detect the hole, the sensor array must be 
aligned to detect the longitudinal component of the localized 
magnetic field. If the two-inductor sensor FIG. 8 described 
in the above embodiment were placed with its center near 

50 the front surface of the hole and oflset above or below the 
axis, a small but discernible output vohage will be sensed. 
To increase sensitivity and make sensor array placement less 
critical, a second two-inductor sensor array is placed parallel 
to the first one and then series-connected to it as is illustrated 

55 in FIG. 8. In the position of maximum sensitivity, the two 
rows of series-connected inductor coils in this embodiment 
straddle the hole so that their respective outputs are cumu- 
lated. Thus, both the sensitivity and the area coverage 
performance characteristics are increased. Applicant prefers 

60 the four-inductor sensor array of FIG. 8 in most applications. 
FIG. 9 iUustrates a two-sensor (330, 340) array 300 found 
useful in this application. A pair of spaced apart, planar, 
insulating, and non-magnetic supports 326, 328 are joined 
mechanically, as by threaded or other fasteners F. Spaced 

65 slightly apart on each inward-facing surface of the planar 
support 326 are mounted two or four coils, such as loroids 
310, 312, 314, and 316 312 and 316, are located behind 310 
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and 314, respectively, in this view). Toroids 318, 320, 322, variations and modifications of the described embodiment 
and 324 are similarly mounted on support 328. These toroid may be made without departing from the spirit and scope of 
coils are well-known conventional devices. They are known the invention. Accordin^y, it is intended that the invention 
and used for audio-frequency range filters and the like, and be limited only to the extent required by the appended claims 

are sometimes referred to as "88 millihenry" toroids. though 5 and the applicable riiles of law. 
the actual values may vary considerably. Each planar sup- What is claimed is: 

port 326, 328 and its associated coils 310, 312, 314, 316 (or ^ 1* ^ cable shield fault locator for use with a shielded 
318, 320, 322, 324, respectively) forms a separate sensor. electrical pathway having an axial dimension extending 
The coils 310, 314 are spaced apart to accommodate the ^^^^^^^^ locations, compnsmg: 

cable 500 and each coil pair 310, 312 and 314, 316 are lO ^ ^^^P^^"^ ^"^^^ generatmg an electrical signal current; 
aUgned in respective planes nonnal to the planar support. inductive coupler, fixed in place circumjacent the 

These planes substantially define the space into which the shiMcd electrical pathway near the first location, 

cable 500 is received for the tests. A suitable epoxy can be P^^^ ^"P^^ electncal signal current to the 

used to secure the respective inductor coils 310, 312, 314, snieias, 

and 316 318, 320, 322, 324 to the planar supports 326, 328. 15 ^° inductive sensor array, circumjacent the shielded elec- 
The shield hole flaw size that can be detected depends ^"^^^ pathway and axially movable between the induc- 

largely upon spacing between the two rows of inductor coils. t^^® coupler and the second location, adapted to sense 

These sensor arrays, whether one-, two-, or four-inductor, ^" electrical signal current passing along the shield; and 

are most effective near the surface of the metal conduit or means for detecting a disUirbance in the electrical signal 

cable shielding under inspection. Low-noise, high-gain 20 current passing along the shield, 
pre amplification of the output may be required to render the 2. The cable shield fault locator of claim 1, wherein the 
sensed signals usable. Amplifier gain should typically range coupler driver comprises a rectangular wave source and a 
from a factor of about 50 to about 100. predetermined delay circuit coupled to the rectangular wave 

The preferred flaw detector embodiment is a battery- source and adapted to delay passage of the rectangular wave 

powered circuit housed within a metal box that accompanies 25 therethrough. 

the sensor array 300 as it is traversed over a section of cable 3. ITie cable shield fault locator of claim 2, further 
or conduit. including an amplifier coupled to the rectangular wave 

The fault detector 400 (FIGS. lOa and 106) accepts inputs source to provide an oscilloscope trigger output, 
from the sensor array 300 via the cable 500 shielding 550 4. The cable shield fault locator of claim 1, wherein the 

and activates an alarm 402 when the sensed signal 30 inductive coupler ftirther comprises a housing, a first spht 
amplitude, from one or both channels, exceeds an adjustable ferrite core half, a second split ferrile core half, said housing 
detection threshold 424 as adjusted by the operator. The includes first and second half portions each containing a 
detection threshold determines the minimum amplitude to ferrite core half joinable to form a closely coupled ferrite 
which the fault detector 402 can effectively respond. This inductor having an axis therethrough, and first and second 

adjustment enables the operator to compensate for lower 35 apertures in the housing aligned with the axis and adapted to 
amplitude surface currents (e.g., weaker magnetic field) permit the coupler to circumscribe the shielded electrical 
associated with larger diameter conduit (especially where pathway. 

diameter d is equal to or greater than 2 inches) or to 5. The cable shield fault locator of claim 4, wherein each 
compensate for degraded (resistive) cable shield conditions. sp^il ferrite core half includes a trifilar winding connected 

High gain amplifiers 430, 432, shown in detail in FIG. 11, 40 for Aux addition of a current passing therethrough, 
raises the detected sensor output signal levels to useful 6. The cable shield fault locator of claim 1, wherein said 
operating values at inputs 420, 430 to the fault detector, sensor array includes first and second inductive sensor 

Generally, one amplifier per sensor will be sufficient. elements oriented to sense a longitudinal component of 
Reference levels from the fault locator 400 threshold adjust- magnetic field disturbance arising from a flaw in the shield- 

ment 424 (FIG. Wb) arc provided separately via lines 434, 45 ing. 

436 to Channel A and Channel B (respectively) threshold 7. The cable shield fault locator of claim 6, wherein each 
detectors 438, 440. Each threshold detector 438, 440 of the first and second inductive sensor elements includes an 
includes a pair of voltage comparators 442, 444 and an OR even number of inductance coils. 

gate 446, wherein the comparator outputs 448, 450 can 8. The cable shield fault locator of claim 6, wherein the 

trigger an alarm at alarm amplifier 452 via threshold gate 50 first and second inductive sensor elements arc disposed 
454. The alarm signal is amplified and output at alarm output opposite one another on opposing sides of the shielded 
402, which may be a piezoelectric buzzer, for example. electrical pathway. 

The Channel A and Channel B threshold levels are set in The cable shield fault locator of claim 7, wherein each 

common by a potentiometric voltage divider 424, the output of the inductance coils are wound on an elongated core, 

of which is amplified by threshold amplifier 460 having 55 10. The cable shield fault locator of claim 7, wherein each 
separate amplifiers 462, 464. As discussed above, these of the inductance coils is wound on a straight elongated core, 
threshold outputs are provided to the threshold detectors having an axis, and wherein the axis is aligned perpendicular 
438, 440 via fines 434, 436. the direction of current flowing in the shielded electrical 

With the foregoing and other objects, advantages and pathway such that its windings are excited by lines of 

features of the invention that will become hereinafter 60 magnetic flux emanating from the shielded electrical path- 
apparent, the nature of the invention may be mor« cleariy way resulting from a current passing therethrough, 
understood by reference to the following detailed descrip- H- The method of detecting cable shield faults with a 
tion of the invention, the appended claims and to the several cable shield fault locator, comprising: 
views illustrated in the attached drawings. generating an electrical signal current in a coupler driver; 

Although certain presently preferred embodiments of the 65 inductively coupling the electrical signal current to flow 
invention have been described herein, it wiU be apparent to axially along an elongated cable shield at a first loca- 

those skilled in the art to which the invention pertains that tion and generate a magnetic field about the shield; 
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inductively sensing the presence of the magnetic field 
about the shield at a second location displaced along 
the axis of the shield and separated from the first 
location; 

detecting a disturbance in the magnetic field at the second 
location by comparison with the source electrical signal 
current; and 

indicating the existence of said magnetic field distur- 
bance. 

12. The method of claim U, wherein said electrical signal 
current is created by generating a rectangular waveform and 
delay form with a delay circuit of predetermined interval. 

13. The method of claim 12, further including the step of 
amplifying said rectangular waveform to provide an oscil- 
loscope trigger output. 
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14. The method of claim 11, wherein the magnetic field is 
sensed with a sensor array including first and second induc- 
tive sensor coils disposed opposite one another on opposite 
sides of the shielded electrical pathway, comprising the 

5 further step of passing the sensor array axially along the 
cable shield. 

15. The method of claim 14, wherein the magnetic field 
parallel to the conductor is sensed with a sensor array 
including first and second inductive sensor coil pairs dis- 
posed one another on opposite sides of the shielded electri- 
cal pathway, comprising the further step of passing the 
sensor array radially around the periphery of the cable shield 
wherein said longitudinal component of magnetic field dis- 
turbance is further more precisely located. 

***** 
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